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43Wkh Eurzqldq Eulgjh lv lq idfw jlyhq e| T Er￿’￿ Er￿ 3 ￿ Ef￿ 3
￿E￿￿3￿Ef￿
￿3f r ’ ￿ Er￿ 3
r￿ E￿￿/ zkloh wkh ghwuhqghg Zlhqhu surfhvv lv jlyhq e| +vhh Vfkplgw dqg Skloolsv/ 4<<5,
‘ Er￿’￿ Er￿ 3 e kf 3 e k￿r/ zkhuh e kf dqg e k￿ plqlplvh wkh ohdvw vtxduhv fulwhulrq lq wkh u2
qrup/ qdpho|
U ￿





f ￿ Eo￿_o/ e kf ’
U ￿
f ￿ Eo￿_o3e k￿*2/ zklfk ohdgv wr wkh iroorzlqj h{suhvvlrq iru wkh ghwuhqghg
Zlhqhu surfhvv= ‘ Er￿’￿ Er￿nE S r 3 e￿
U ￿
f ￿ Eo￿_o nE S3 ￿2r￿
U ￿
f o￿Eo￿_o> wklv h{suhvvlrq
gl￿huv iurp T W
r rqo| iru wkh txdqwlw| S
U ￿
f o￿Eo￿_o 3 e
U ￿
f ￿ Eo￿_o/ zklfk lv lqghshqghqw ri r
dqg frqvhtxhqwo| uhsuhvhqwv mxvw d ohyho vkliw1
44Zh hvwlpdwh vpdoo vdpsoh dqg dv|pswrwlf fulwlfdo ydoxhv e| phdqv ri uhvsrqvh vxuidfhv1
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Iluvwo|/ iru 4; ydoxhv ri A +l1h1 83/ 93/ :8/ 433/ 458/ 483/ 533/ 583/ 633/ 733/ 833/ :83/ 4333/
4583/ 4833/ 5333/ 8333 dqg 43333,/ 433333 vwdqgdug jdxvvldq udqgrp zdonv duh jhqhudwhg
dqg wkh whvw vwdwlvwlfv duh frpsxwhg> wklv vlpxodwlrq lv uhshdwhg 83 wlphv dqg wkh iudfwlohv ri
lqwhuhvw duh vwruhg1 Iru hdfk iudfwloh/ vpdoo vdpsoh fulwlfdo ydoxhv duh lqwhusrodwhg e| phdqv
ri wkh uhvsrqvh vxuidfh uhjuhvvlrq
^kEA￿￿’^kE"￿n￿￿A
￿*2
￿ n ￿2A￿ n ￿￿A
￿*2
￿ n D￿cA ￿ ’D f cSfc￿￿￿c￿ffff￿ +4:,
zkhuh wkh lqwhufhsw whup/ ^kE"￿/ lv wkh d iudfwloh ri wkh dv|pswrwlf glvwulexwlrq dqg lv wkhuhiruh
wuhdwhg khuh dv dq xqnqrzq sdudphwhu1 Dv lq PdfNlqqrq hw do1 +5333,/ uhjuhvvlrq htxdwlrq
+4:, lv hvwlpdwhg e| phdqv ri JPP/ zklfk ixuwkhupruh doorzv wr whvw wkh vhohfwhg vshfl￿fdwlrq1
Lw lv lqwhuhvwlqj wr qrwlfh wkdw/ zkloh lq wkh hvwlpdwlrq ri xqlw urrw dqg frlqwhjudwlrq whvw
vwdwlvwlfv wkh whupv A 2
￿ dqg A ￿









￿ qhhg ehlqj lqfoxghg +zkloh A 2
￿ dqg A ￿
￿ gr qrw,1
Ilqdoo|/ lq wkh fdvh ri wkh e o> EA￿ dqg e o￿d EA￿ vwdwlvwlfv +zkrvh dv|pswrwlf glvwulexwlrqv
duh nqrzq, wkh pd{lpxp hvwlpdwlrq huuru ri wkh dgrswhg uhvsrqvh vxuidfh phwkrgrorj| lv lq
prgxoxv ohvv wkdq f￿f￿1
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45Lw fdq eh suryhg wkdw orfdo srzhu uhpdlqv xqfkdqjhg zlwklq d zlgh fodvv ri uh hfwlrq
phfkdqlvpv1
46Wklv surfhvv lv nqrzq dv udqgrp zdon zlwk uh hfwlqj eduulhuv +vhh Fr{ dqg Ploohu/ 4<98>
Urvh/ 4<<:,1 Dw hdfk wlph |/ li wkh surfhvv h{fhhgv wkh erxqgdu|/ vd| K/r id qd p r x q w0/ wkhq lw
lv irufhg wr olh lq K/ lqghshqghqwo| ri wkh ydoxh ri 0> wkh uh hfwlrq phfkdqlvp lv wkhuhiruh vwlfn|1
Dowhuqdwlyho|/ lw lv srvvleoh wr gh￿qh d uhjxodu uh hfwlrq lq vhyhudo zd|v1 Dv dq h{dpsoh/ lw
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fdq eh dvvxphg wkdw li wkh erxqgdu| lv h{fhhghg ri 0/ wkhq wkh surfhvv lv ￿uh hfwhg￿ wr wkh
srvlwlrq K 3 0= frqvhtxhqwo|/ wkh surfhvv grhv qrw vwrs rq wkh erxqgdu| xqohvv 0 ’f+dqg
wklv fdvh fdq eh uxohg rxw e| dvvxplqj wkdw 0 lv d frqwlqxrxv udqgrp yduldeoh,dqg khqfh wkh
erxqgdu| lv uhjxodu1
47Zh zloo qrw jlyh khuh d ghhs lqvshfwlrq ri wkh surshuwlhv ri wkh uhjxodwhg Zlhqhu surfhvv/
iru zklfk zh uhihu wkh uhdghu wr wkh h{lvwlqj olwhudwxuh +vhh/ h1j1/ wkh h{fhoohqw errn ri Kduulvrq/
4<;8/ lq wkh iudphzrun ri  rz v|vwhpv> Gl{lw/ 4<<6/ iru vrph jhqhudo hfrqrplf dssolfdwlrqv>
Ehuwrod/ 4<<7/ zlwklq wdujhw }rqh prghoolqj> Fdydolhuh/ 4<<:/ iru vrph lqihuhqwldo surshuwlhv,1
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